Objective. A physically active lifestyle is recommended for overall healthboth physical and mental . Serious psychological distress (SPD) is associated with adverse health behaviors . We compared patterns of physical activity (PA) among adults with and without SPD using current public health guidelines for PA and examined whether adults with SPD were physically active at recommended levels .
Serious psychological distress (SPD), while not indicative of a specific mental illness, is associated with anxiety and mood disorders. 1, 2 In 2012, the U.S. Substance Abuse and Mental Health Services Administration (SAMHSA) compared National Survey on Drug Use and Health (NSDUH) mental health data with other data sources. 3 SAMHSA reported that the estimated prevalence of past-year SPD was 10.2% using the 2009 NSDUH. The estimated prevalences of past-year serious mental illness and any mental illness (i.e., $1 mental disorder excluding substance abuse) were 4.8% and 19.9%, respectively, using NSDUH data, and 5.8% and 24.8%, respectively, using National Comorbidity Survey Replication data. 3, 4 Past 30-day estimates of SPD were 3.1% using National Health Interview Survey (NHIS) data, 4.6% using NSDUH data, and 4.8% using Medical Expenditure Panel Survey (MEPS) data. 3 SPD is frequently comorbid with chronic physical conditions and disabilities, resulting in an increased risk for adverse health outcomes and premature death. [5] [6] [7] In addition, SPD is highly associated with adverse health behaviors, such as smoking, physical inactivity, and substance abuse. [8] [9] [10] [11] The economic costs of mental disorders are substantial. While an estimated 6.2% of U.S. health-care spending is attributed to mental disorders, 12 the true cost of these disorders is elusive, as they are mainly indirect, such as increased work absenteeism and decreased productivity, increased risk of unemployment and subsequent reliance on social services disability income, and other adverse consequences (e.g., reduced educational attainment, homelessness, and incarceration). 13, 14 The overall health benefits of physical activity (PA) are well known. 11, [15] [16] [17] [18] [19] [20] [21] [22] [23] In 2008, the U.S. Department of Health and Human Services (HHS) published revised PA recommendations informed by the most recent scientific evidence available. These new public health guidelines recommend a physically active lifestyle not only for physical health but also for mental health. 23 Similarly, many organizations have recognized the intertwined relationship between mental and physical health, especially the role PA has in improving and maintaining mental health. 11, 15, [17] [18] [19] [20] [21] [22] [24] [25] [26] For example, the American Psychiatric Association's (APA's) clinical practice guidelines include PA as an initial treatment modality in patients with mild depressive disorder, and as an adjunct therapy for patients no matter the severity of depression. 17, 22 Given the comprehensive health benefits of PA, further elucidation of the PA patterns among adults with SPD is needed to establish a baseline and to inform public health strategies; primary care collaborative care models; and clinical protocols designed to prevent adverse health outcomes, treat mental disorders, and improve the quality of life among this population.
Thus, this study had two goals: (1) to compare the PA patterns of adults with and without SPD and (2) to examine whether adults with SPD are physically active in accordance with the 2008 HHS PA guidelines.
MetHoDS
We used data from the 2009 Behavioral Risk Factor Surveillance System (BRFSS). 27 The BRFSS is an ongoing landline telephone survey conducted by state health departments in collaboration with the Centers for Disease Control and Prevention that collects data on many of the behaviors and conditions that place people at risk for illness, disability, and death in the United States. In 2009, a total of 432,607 adults aged $18 years from all 50 states, the District of Columbia, and three territories participated in the survey.
Ascertainment of SPD status
In 2009, 16 states (California, Georgia, Hawaii, Kansas, Massachusetts, Michigan, Mississippi, Missouri, Nebraska, Nevada, South Carolina, Tennessee, Utah, Vermont, Washington, and Wyoming) administered an optional BRFSS mental illness and stigma (MIS) module that contained the Kessler 6 (K6) scale of nonspecific psychological distress. The K6 scale was developed in 1992 as a short dimensional measure of nonspecific psychological distress in the past 30 days. 2 The K6 scale identifies people who are likely to meet the Diagnostic and Statistical Manual, Fourth Edition (DSM-IV) 28 criteria for anxiety and mood disorders in the 30 days before the interview, as well as people with subclinical illness who may not meet the DSM-IV criteria for a specific disorder. 1 K6, with optimal scaling rules, is strongly predictive of serious mental illness using the World Health Organization Composite International Diagnostic Interview Version 3.0. 29, 30 The K6 scale is increasingly used in population-based mental health research and has been validated in multiple settings. 1, 2, 31 The K6 scale consists of six questions on how frequently the respondents experienced the following commonly occurring symptoms of psychological distress in the previous 30 days: nervousness, hopelessness, restlessness, worthlessness, effortfulness, and feeling so depressed that nothing could cheer them up. Possible response options and associated scores are: 4 5 all of the time, 3 5 most of the time, 2 5 some of the time, 1 5 a little of the time, and 0 5 none of the time. Don't know/not sure responses, refusals to respond, and missing responses were excluded from the analysis. Scores were summed to yield a total score from 0 to 24. Total K6 scores of $13 are used to define SPD in the 30 days preceding the interview. 32, 33 Ascertainment of PA We used six questions to assess respondents' participation in moderate and vigorous PA during a usual week. Prior to asking the six questions, each respondent was read the following statement: "We are interested in two types of physical activity-vigorous and moderate. Vigorous activities cause large increases in breathing or heart rate while moderate activities cause small increases in breathing or heart rate." Moderate PA was assessed with the following questions: "Now, thinking about the moderate physical activities you do in a usual week, do you do moderate activities for at least 10 minutes at a time, such as brisk walking, bicycling, vacuuming, gardening, or any other activity that causes small increases in breathing or heart rate?" "How many days per week do you do these moderate activities for at least 10 minutes at a time?" and "On days when you do moderate activities for at least 10 minutes at a time, how much total time per day do you spend doing these activities?" Vigorous PA was assessed with the following questions: "Now, thinking about the vigorous physical activities you do in a usual week, do you do vigorous activities for at least 10 minutes at a time, such as running, aerobics, heavy yard work, or any other activity that causes large increases in breathing or heart rate?" "How many days per week do you do these vigorous activities for at least 10 minutes at a time?" and "On days when you do vigorous activities for at least 10 minutes at a time, how much total time per day do you spend doing these activities?"
According to the 2008 guidelines, 23 to be considered physically active at recommended levels, one must accrue a minimum of 150 weekly minutes of moderate-intensity PA, a minimum of 75 weekly minutes of vigorous-intensity PA, or a combination of moderate-intensity and vigorous-intensity PA that totals $150 weekly minutes of PA (i.e., where 1 minute of vigorous-intensity PA 5 2 minutes of moderateintensity PA). For our analysis, and consistent with the HHS guidelines, respondents were categorized as (1) highly active ($301 weekly minutes of PA-meets recommendations), (2) moderately active (150-300 weekly minutes of PA-meets recommendations), or (3) insufficiently active or inactive (#149 weekly minutes of PA-does not meet recommendations). To examine the overall association between SPD and PA in accordance with current public health recommendations, respondents who were either highly active or moderately active were combined into one group (i.e., meets PA recommendations). Assessment of selfreported PA levels by the BRFSS has been shown to result in valid measurements. 34 
Covariates
We used sociodemographic variables and other variables known to be associated with both the independent variable (i.e., SPD) and the dependent variable (i.e., level of PA) in our analyses. [35] [36] [37] The sociodemographic variables included age in years (18-24, 25-34, 35-44, 45-64 , and $65), gender, race/ethnicity (non-Hispanic [NH] white, NH black, Hispanic, and NH other), education (,high school, high school, and .high school), employment status (employed, unemployed, retired, unable to work, and homemaker or student), and body mass index (BMI, in kilograms per square meter). Additional variables included smoking status, alcohol consumption, and limitations to PA. Smoking status was determined using two questions: (1) "Have you smoked at least 100 cigarettes in your entire life?" and (2) "Do you now smoke cigarettes every day, some days, or not at all?" Respondents who reported ever smoking 100 cigarettes and responded that they now smoke were classified as smokers. Respondents who reported smoking $100 cigarettes but no longer smoked, and those who had smoked ,100 cigarettes in their lifetimes, were classified as nonsmokers.
Alcohol consumption was determined using two questions: (1) "During the past 30 days, how many days per week or per month did you have at least one drink of any alcoholic beverage?" and (2) "One drink is equivalent to a 12-ounce beer, a 5-ounce glass of wine, or a drink with one shot of liquor. During the past 30 days, on the days when you drank, about how many drinks did you drink on average?" Male respondents who reported consuming .2 drinks per day on average or female respondents who reported consuming .1 drink per day on average were classified as heavy drinkers. Male respondents who reported consuming #2 drinks per day on average or female respondents who reported consuming #1 drink per day on average were classified as nonheavy drinkers. Respondents with or without limitations for PA were identified with the question, "Are you limited in any way in any activities because of physical, mental, or emotional problems?"
Statistical analysis
We used SAS ®38 and SAS-callable SUDAAN ®39 in all analyses to account for the complex survey design of the BRFSS. Age-standardized prevalence estimates for SPD or meeting current PA guidelines by sociodemographic variables and other examined confounders were obtained using PROC DESCRIPT with the direct method based on the 2000 U.S. population aged $18 years. We used the conventional alpha levels of p,0.05, p,0.01, and p,0.0001 to assess significance. We used multiple logistic regression models with the predictive marginal statement and adjusted risk ratio option to obtain unadjusted and adjusted prevalence ratios (PRs) and 95% confidence intervals (CIs) for adults with SPD who were physically active at recommended levels, using adults without SPD as the reference group. 39, 40 reSultS
In the 16 states that used the optional BRFSS MIS module, complete data for all study variables were obtained from 78,886 respondents. Of those, 3,102 (3.9%, 95% CI 3.6, 4.2) were estimated to have SPD. The age-standardized prevalence of SPD was 3.8% (95% CI 3.5, 4.1). Table 1 provides the age-standardized percentages of PA patterns among adults with and without SPD who met the 2008 guidelines overall and by sociodemographic characteristics and confounders. Overall, 45.4% of adults with SPD and 67.2% of adults without SPD met current aerobic PA recommendations after age standardization (p,0.0001). Across all examined characteristics, lower proportions of adults with SPD were highly active or moderately active compared with those without SPD, with the exception of moderately active retired adults (16.2% of those with SPD vs. 14.6% of those without SPD). Among adults who were highly active, the greatest differences were found among those aged 45-64 years (24.9% of those with SPD vs. 43.4% of those without SPD, p,0.0001), nonsmokers (28.9% of those with SPD vs. 46.0% of those without SPD, p,0.0001), and those who were overweight (30.9% of those with SPD vs. 48.0% of those without SPD, p,0.0001). Among those who were moderately active, the greatest difference in proportions occurred among those of NH other race/ethnicity (8.6% of those with SPD vs. 21.7% of those without SPD, p,0.001).
As shown in Table 2 , the unadjusted PR for adults with SPD who met current public health recommendations for PA compared with those without SPD was 0.68 (95% CI 0.62, 0.74). This PR decreased to 0.84 (95% CI 0.77, 0.91) after adjusting for sociodemographic variables, BMI, smoking status, and heavy drinking, and was attenuated but remained significant after further adjusting for PA limitations (0.88, 95% CI 0.81, 0.96).
DiScuSSion
At present, there is limited information on the PA patterns of community-dwelling adults with SPD. We found that 3.9% of adults $18 years of age were classified as experiencing SPD in the past 30 days. This percentage is comparable with other U.S. estimates reported by SAMHSA that ranged from 3.1% in the NHIS to 4.8% in the MEPS. 3 We found that 45.4% of adults with SPD were physically active in accordance with the HHS PA guidelines 23 compared with 67.2% of adults without SPD (p,0.0001).
The gap in PA at recommended levels between adults with and without SPD is substantial. Coupled with the fact that adults with SPD were also significantly more likely to be physically inactive than adults without distress (33.2% vs. 11.0%, p,0.0001), it is not surprising that people with poor mental health are at increased risk for adverse health outcomes, premature mortality, and an impaired quality of life. 5, 6 Our findings are also consistent with those of other researchers who have reported lower levels of PA among adults with comorbid psychological distress and chronic conditions and disabilities. 10, 41, 42 Shih et al. reported that, among women with arthritis, those with frequent anxiety/ depression had a significantly higher prevalence of physical inactivity than those without this comorbidity. 42 Our findings and those of other researchers highlight the need to assess the PA status of adults at increased risk for suboptimal levels of PA, such as older adults and those with impaired mental health, chronic physical conditions, and functional limitations.
The relationship between mental health and PA is well known; however, the mechanisms of action that underlie this relationship remain poorly understood. 43 Researchers have conducted several randomized controlled trials (RCTs) to further elucidate the effect that PA and its optimal prescription (i.e., frequency, intensity, and duration) may have in the treatment of depression. [44] [45] [46] [47] A recent Cochrane review summarized the findings of 30 RCTs to determine the effectiveness of exercise in the treatment of depression. For 28 RCTs, exercise had a moderate clinical effect on depression symptoms. However, when the review was limited to four methodologically robust RCTs, exercise had a much smaller clinical effect. 48 Further RCTs are needed to gain a greater degree of confidence in the effect of exercise on depression, other mental disorders, and psychological distress, as well as to assist in the prescription of evidence-based PA.
While a complete understanding of these mechanisms has yet to be achieved, mental health-care professionals and other health-care professionals have incorporated PA into their clinical protocols because of its demonstrated effectiveness in improving mood disorders and overall health. 17, 18, 22, 25, 26, 49 For example, APA's 17 clinical guidelines include prescribed and 50 These increases occurred for every age, race/ethnicity, and health condition group examined. However, while physical health conditions (e.g., hypertension, cardiovascular disease, and cancer) were examined, mental health conditions were not. Nevertheless, given that SPD and mental disorders are often comorbid with chronic physical conditions, the increasing trend in receipt of physician counseling for exercise may have health benefits for adults with these conditions as well, provided patients either initiate or continue PA as counseled. The U.S. Preventive Services Task Force recommends depression screening among adults in primary care settings based upon evidence of improved health outcomes "when staff-assisted depression care supports are in place to assure accurate diagnosis, effective treatment, and follow-up." 51 To ensure optimal implementation and functioning of these depression care support systems, the Community Preventive Services Task Force recommends the use of collaborative care models, "a multicomponent, healthcare system-level intervention that uses case managers to link primary care providers, patients, and mental health specialists." 52 Adults with poor mental health may have more difficulty with the initiation or maintenance of PA due to the symptoms of their illness (e.g., feeling hopeless, like everything is an effort, and depressed) and, possibly, other factors associated with lower levels of PA (e.g., specific sociodemographic characteristics, BMI, and activity limitations). 16, 42, 53 Thus, the incorporation of an assessment for PA followed by appropriate intervention and support to initiate, maintain, or increase PA into clinical protocols may also improve health outcomes for patients. 16, 23 For those identified with mental illness, it may prevent the progression of mental illness or assist with disease remission and its maintenance. 17, 19, 22 
Strengths and limitations
Our study had several strengths. First, we operationalized SPD using a standard, valid, and reliable scale developed for use in general population surveys. 2, 31, 32 Second, we provided the first known baseline data on the PA patterns of adults with and without SPD, and whether adults with SPD were physically active at levels consistent with the 2008 guidelines. 23 Third, the use of BRFSS data will facilitate the monitoring of changes in PA levels of adults with SPD. Finally, we examined variables that may confound the association between SPD and PA at levels that are consistent with current recommendations.
This study was also subject to several limitations. The 2009 BRFSS was a landline household telephone survey of the community-dwelling adult population. Thus, it is not representative of cellular-only households or of institutionalized populations, and is subject to self-reported biases. The effect of these limitations on our findings is not known, but they may have resulted in underestimates of SPD and either underor overestimates of PA. However, researchers 54 have demonstrated that the BRFSS provides reliable and valid data, particularly for our key study variables (i.e., SPD and PA). 32, 34 Additionally, we were unable to assess the musclestrengthening activities component of the 2008 guidelines, and we lacked data on contraindications to PA. Furthermore, only 16 of the 50 states used the optional BRFSS MIS module; therefore, our findings are not representative of the nation's adult communitydwelling population. Finally, the BRFSS is a crosssectional study; thus, causation cannot be inferred. For example, adults who have SPD may be more likely to stop being physically active, maintain their current level of activity, or be unable to initiate a physically active lifestyle. Conversely, adults who are physically inactive or active at levels below current public health recommendations may be more likely to develop symptoms of psychological distress or have an increased level of symptom severity.
concluSionS
A substantial disparity exists in the level of PA among adults with and without SPD. Evidence-based PA interventions that target adults with SPD, particularly those identified to be at increased risk of suboptimal levels of PA, are needed. Additional research is needed to identify and examine factors that increase the likelihood of PA among people with impaired mental health. Given the health benefits of PA, mental health-care and other health-care professionals should encourage patients to initiate, maintain, or increase PA, provided there are no contraindications to PA. Public health strategies that increase PA at a population level may improve mental health in people with subclinical levels of psychological distress, diminish the prevalence of SPD in the general population, and decrease the incidence of impaired mental health. collection for this analysis and the Division of Behavioral Surveillance staff for their assistance in developing the database.
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